Potential antidepressant LY 367265 presynaptically inhibits the release of glutamate in rat cerebral cortex.
Abnormality of glutamate, one of the excitatory neurotransmitters, has been implicated in psychiatric disorders such as depression. In this study, the effect of the potential antidepressant LY 367265, an inhibitor of the 5-hydroxytryptamine (5-HT) transporter and 5-HT2A receptor antagonist, on the release of endogenous glutamate was investigated in nerve terminals purified from rat cerebral cortex using an on-line enzyme-coupled fluorimetric assay. LY 367265 inhibited the release of glutamate evoked by 4-aminopyridine (4AP) in a concentration-dependent manner; no effect was seen on KCl-evoked glutamate release. Examination of the effect of LY 367265 on cytosolic [Ca(2+)] revealed that the attenuation of glutamate release could be attributed to a reduction in Ca(2+) influx. The inhibition of Ca(2+) influx by LY 367265 was most likely due to it decreasing synaptosomal excitability because LY 367265 significantly reduced the 4AP-evoked depolarization of the synaptosomal plasma membrane potential. Glutamate release induced by the Ca(2+) ionophore ionomycin was not affected by LY 367265, indicating that LY 367265-mediated inhibition of glutamate release is not a direct interference in the release process at some point subsequent to Ca(2+) influx. Together, these results suggest that LY 367265 effects a decrease in the nerve terminal excitability, which subsequent attenuates the Ca(2+) entry through voltage-dependent Ca(2+) channels to cause a decrease in evoked glutamate release. Additionally, compared with the clinically effective antidepressant fluoxetine, a selective serotonin reuptake inhibitor, LY 367265 seems to have a more potent inhibition on 4AP-evoked glutamate release. Furthermore, the finding that LY 367265 and fluoxetine responses were additive suggests that the simultaneous blockade of 5-HT(2A) receptors and 5-HT uptake transporters might have greater therapeutic efficacy than either action alone.